The fatty acid composition as well as the volatiles and an antibacterial screening of the total lipids isolated from marine sponge Phycopsis sp. collected at two different locations from the Bay of Bengal of the Orissa coast having different morphological features were studied. The content of linear saturated acids was 30.25 % in Phycopsis sp. 1, while their content reached 50.33 % in Phycopsis sp. 2. The amount of monobranched, saturated acids was 44.87 % in Phycopsis sp.1 and 38.83 % in Phycopsis sp. 2. There was more phytanic acid (7.92 %) in Phycopsis sp. 2 than in Phycopsis sp. 1 (4.06 %). The amount of 5,9-pentacosadienoic acid was found to be 5.54 % in Phycopsis sp. 1, while it was absent in Phycopsis sp. 2. Both species showed differences in their fatty acid composition and volatiles as well as in the antibacterial screening of their lipid extracts.
INTRODUCTION
Over the past decade, marine sponges from the class Demospongiae have attracted growing interest because of their unique chemical composition and biological activity. A number of biologically active secondary metabolites have been found in sponges. 1 Some unusual fatty acids (FAs) of sponges also exhibit biological activity. 2 Many new FAs were identified in sponge lipids, such as unsaturated FAs with an unusual distribution of the double bonds, 3 branched chain FAs 4 and FAs with unusual substituents in the carbon chain, such as the cyclopropane group, 5 methoxy group, 6 acetoxy group, 7 etc.
The bioactivity of the sponge Phycopsis sp. was already studied by Venkateswarlu et al. in 1995. 8 A CH 2 Cl 2 -MeOH extract of this organism exhibited antibacterial activity against E. coli and B. subtilis and a prenylated aromatic com-Fatty acid methyl esters, FAME, analysis FAME analyses were performed on a Shimadzu QP-5000 GCMS equipped with a mass selective detector and a 25 m×0.25 mm, 0.25 μm film thickness, WCOT column coated with 5 % diphenyl siloxane, supplied by J & W (DB-5). Helium was used as the carrier gas at a flow rate of 1.2 ml/min, at a column pressure of 42 KPa. The column temperature was programmed for fatty acid methyl esters (FAMEs) from 120-300 °C at a heating rate of 2 °C/min and 300 °C for 10 min, with a total run time of 100 min. An ionization voltage (EI) of 70 eV was used. Peak identification was performed by comparison of their mass spectra with those available in the Nist and Wiley libraries.
RESULTS AND DISCUSSION
Both Phycopsis species 1 and 2, collected at two different locations from a depth of 25 m from the Bay of Bengal of the Orissa coast, had different morphological features. Phycopsis sp. 1 was light orange in colour and had a finger-like structure ( Fig. 1) , while Phycopsis sp. 2 was light yellowish orange in colour with a rough body and soft structure (Fig. 2) . The aim was to determine the difference in the fatty acid composition of the total lipids of two species of the same genus but having a different structural pattern. Phycopsis sp. 1 contained a greater number of fatty acids in comparison to Phycopsis sp. 2 (see Table I ). The whole series of linear saturated fatty acids from C14 up to C32 were revealed in the lipid composition of the sponges. The content of linear saturated fatty acid was 30.25 % in Phycopsis sp. 1, while the content was 50.33 % in Phycopsis sp. 2. All acids from C14:0 to C23:0 were found in Phycopsis sp. 1, except C19 and C22:0, among which C16:0 and C18:0 were dominant (11.76 and 9.29 %, respectively), while in Phycopsis sp. 2, except for C17:0, C19:0 and C22:0, all acids were present from C14:0-C23:0, among which C16:0, C18:0 dominated (8.95 and 8.88 %, respectively). The content of C21:0 was only 3.89 % in Phycopsis sp. 1, while in Phycopsis sp. 2, it was present in a reasonable amount (7.63 136 MISHRA and SREE %). The total amount of tricosanoic acid was only 0.53 % in Phycopsis sp. 1, while its amount in Phycopsis sp. 2 was 6.02 %. The total content of monobranched, saturated acids was 44.87 % of total FA content in Phycopsis sp. 1, while its amount was less in Phycopsis sp. 2 (38.83 %).
17-Methyloctadecanoic acid represented 25.03 % of the total monobranched FAs in Phycopsis sp. 1, while in Phycopsis sp. 2 11-methyloctadecanoic acid was dominant in the total monobranched FAs (24.96 %). 14-Methylhexadecanoic acid was also present in Phycopsis sp. 1 in a significant amount (7.92 %), while in Phycopsis sp. 2, 16-methylheptadecanoic acid was present in a significant amount (7.19 %). The amount of 2-hexylcyclopropaneoctanoic acid was found to be 5.34 % in Phycopsis sp. 1, while in Phycopsis sp. 2 it was 6.68 %. 2-Octylcyclopropaneoctanoic acid, was found in Phycopsis sp. 1, while it was absent in Phycopsis sp. 2.
The polymethyl branched saturated FAs of the sponges were represented by the usual isoprenoid FAs, 4,8,12-trimethyltridecanoic acid, phytanic acid and pristanic acids, their contents varying from 0.5 up to 20 % of the total FAs. Only one isoprenoid fatty acid, i.e., phytanic acid, was found in both species (4.06 and 7.92 % in species 1 and 2, respectively).
Monoenes are reported to vary from 2 to 50 % of the FA total content in various sponge species. 15 However, only two monoenes were found in Phycopsis sp. 1 and only one in Phycopsis sp. 2. Among the six isomers of the C16:1 acid, C16:1∆9 prevailed in most of the species and its relative content was about 3-5 % on average. 15 In Phycopsis sp. 1, the C16:1∆9 content was 1.14 % but it was not found in Phycopsis sp. 2. The content of C18:1∆10 was found to be 3.77 % in Phycopsis sp. 1, but it was also absent in Phycopsis sp. 2. In Phycopsis sp. 2 only one monoenic acid was found and that was C18:1∆15 (2.86 % of the total FA content), but it was absent in Phycopsis sp. 1.
In some species of sponges, polyenic FAs are represented exclusively by dienes. Thus, the ratio of dienes can reach 6-12 % of the FA total, e.g., in the sponges Agelas dispar, Anthosigmella varians and Chondrilla nucula. 16 The amount of 5,9-pentacosadienoic acid was found to be 5.54 % in Phycopsis sp. 1 but it was absent in Phycopsis sp. 2.
Volatile compounds
Volatile compounds often possess valuable biological activities. They serve as allelochemicals defending the organism from bacteria, fungi and viruses. Analogous to other investigated sponges, 17,18 the volatiles in both Phycopsis sp. 1 and 2 appeared to be relatively simple (see Table II ). Phycopsis sp. 2 contained no saturated n-hydrocarbons, while the amount of saturated n-hydrocarbons was 16.55 % in Phycopsis sp. 1. A number of saturated aliphatic aldehydes were found in Phycopsis sp. 2, whereas no such aldehydes were found in Phycopsis sp. 1. Significant concentrations of these compounds are an indication for the participation of bacteria (coming from the diet or associated with the tissues) in their formation. 18 1,2-Benzenedicarboxylic acid, dioctyl ester constituted 89.49 % of the total volatiles content of Phycopsis sp. 2, which was absent in Phycopsis sp. 1. Only one ketone, i.e., (E)-hept-3-en-2-one, was found in Phycopsis sp. 2, which was absent in Phycopsis sp. 1. Dodecan-1-ol was the only alcohol found in Phycopsis sp. 1, whereas trans-2-decenol, an unsaturated alcohol, was found in Phycopsis sp. 2. The volatiles in both the species collected at two different locations were found to differ significantly from each other.
Antibacterial activity
Antibacterial screening of the lipid extract of both species Phycopsis sp. 1 and Phycopsis sp. 2 were performed against different pathogens. The lipid extract of Phycopsis sp. 1 exhibited trace activity against only Escherichia coli (fish pathogen), while that of Phycopsis sp. 2 showed trace activity against four pathogens, i.e., Staphylococcus aureus (human pathogen), S. aureus (fish pathogen), Micrococcus sp. and E. coli (Fish pathogen). 
CONCLUSIONS
From the above studies, it can be concluded that the two specimens of the Phycopsis genus, collected from same depth but at different locations and having different morphological features, differ in their volatiles and composition of fatty acids, as well as in the antibacterial activity of their lipid extracts.
